In utero bone marrow transplantation of fetal baboons with mismatched adult baboon marrow.
In utero bone marrow transplantation to fetuses offers the potential advantage of ameliorating the effects of genetic disorders by transplanting allogeneic hematopoietic stem cells into recipients who are immunoincompetent and require no preparative regimen. Therefore, we undertook studies to examine the feasibility of in utero bone marrow transplantation of unrelated allogeneic adult bone marrow into fetal baboons. Thirty-one baboon fetuses were transplanted between the ages of 60 and 160 days gestation (normal gestation, 182 days) with unrelated allogeneic adult bone marrow containing a different isozyme of glucose-phosphate isomerase (GPI). Approximately one third of the 80-day fetuses demonstrated engraftment 1 month after transplantation. Three of three of the initial chimeras died in utero 45 to 80 days after transplantation and the remaining chimeras lost their graft. Furthermore, 80-day fetal baboons were able to recognize donor cells, maternal cells, and other adult baboon peripheral blood cells in a mixed lymphocyte culture (MLC) reaction but still could engraft with allogeneic bone marrow. In contrast all nonchimeric animals survived to term. These data suggest that fetal transplantation of primates is feasible using techniques employed in these studies and that transplantation of younger fetuses who are immunocompetent should be attempted.